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$M$ . $TM$ $D$ $D$ $\sigma$ $(D,\sigma)$
$M$ . $\sigma$ $D$ , $M$ $x$
$x$ $D_{x}$ $\sigma_{x}$ : $D_{x}\mathrm{x}D_{x}arrow \mathbb{R}$ $x\mapsto\sigma_{x}$
. $(M, D, \sigma)$ .
$(M, D, \sigma)$ $(M’, D’, \sigma’)$ ,
$\Phi$ : $Marrow M’$ $\Phi_{*}D=D’,$ $\Phi^{*}\sigma’=\sigma$ .
, .
( ) , ,
( )








9 , $\mathfrak{h}$ $\mathfrak{g}$ , $H$ $\mathfrak{h}$ . , $H$ $\mathfrak{g}$
h\rightarrow \sim $H$ . \sim ,
$H$ .
$(P, M, \theta)$ $M$ $(\mathfrak{g}, H)$ , $P$ $M$ $H$ , $\theta$
$\mathfrak{g}$ $M$ 1 , .
1) $z\in P$ $\theta_{z}$ : $T_{z}Parrow \mathfrak{g}$ .
2) $R_{a}^{*}\theta=a^{-1}$ fl $(a\in H)$ .
3) $\langle\theta,\tilde{A}\rangle=A$ $(A\in \mathfrak{h})$ , $\tilde{A}$ $A$ $P$ ,
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. $\theta_{-},$ $\theta$, $\emptyset-,$ $\mathfrak{h}$ 1 .
$d \theta+\frac{1}{2}[\theta, \theta]=\frac{1}{2}K(\theta_{-}, \theta_{-})$
( )
$K$ : $Parrow \mathrm{H}\mathrm{o}\mathrm{m}(\Lambda^{2}\mathfrak{g}_{-}, \mathfrak{g})$
. .
$(P, M, \theta),$ (P’, $M’,\theta’$ ) ( , $H$ ) . $F:Parrow P’$
$F(za)=F(z)a$ ($z\in P,$ $a$ \in H) $F^{*}\theta’=\theta$ .
“$M$ $\gamma$ $(P, M,\theta)$ ” ,
$(M,\gamma)\mapsto(P,$ $M$ , functor .
, $(M,\gamma),$ (M’, $\gamma’$ ) $(P, M, \theta),$ (P’, $M’,$ $\theta’$ )
, $f$ : (M, $\gamma$ ) $arrow(M’, \gamma’)$ $F:Parrow P’$ ,
$F$ : $Parrow P’$ $f$ : (M, $\gamma$ ) $arrow(M’, \gamma’)$
.
$(M, g)$ $n$ $P$ $M$ , , $x\in M$ $P$
$P_{x}$ $n$
$\mathrm{E}^{n}$ $(T_{x}M,g_{x})$
, $P=\mathrm{U}_{x\in 1}P_{x}$. . $O$ (n) $M$ . $\theta_{-}$ $P$
, $\theta_{\mathrm{o}(n)}$ . $\theta_{-},$ $\theta$0(n) $\mathrm{E}^{n},$ $\mathrm{o}(n)$ $P$ 1
.
$\{$
$d\theta_{-}$ $+$ $\theta_{o(n)}\Lambda\theta_{-}$ $=$ $\frac{1}{2}K_{1}(\theta_{-}, \theta_{-})$
$d\theta_{o(n)}$ $+$ $\frac{1}{2}[\theta_{o(n)}, \theta \mathit{0}(n)]$ $=$ $\frac{1}{2}K_{2}(\theta_{-}, \theta_{-})$




$\theta$ $\mathrm{E}^{n}\oplus \mathrm{o}(n)$ 1 $(P, M, \theta)$
($\mathrm{E}^{n}\oplus \mathrm{o}(n),$ $O$ (n)) ,








$(M, D, \sigma)$ . $M$ $\{\mathcal{D}^{p}\}_{p<0}$
.
1) $\mathcal{D}^{-1}=\underline{D}:D$ .




1 $\mu$ $\mathcal{D}^{-\mu}=\underline{TM}$ $D$ $TM$ , , H\"ormander
(HC) . , $TM$ $\{D^{p}\}_{p<0}$ $\mathcal{D}^{p}=\underline{D}^{p}$
, $D$ .
$D$ (HC) . $x$
$\mathrm{m}_{x}=\oplus(\mathrm{m}_{p})_{x}p<0$ ’
$(\mathrm{m}_{p})_{x}=(D^{p})_{x}/(D^{\mathrm{p}+1})_{x}$
, $\mathrm{m}_{x}$ m . ,
$(\mathrm{m}_{-1})_{x}$
$\sigma_{x}$ .
, - $=\oplus_{p<0}\mathfrak{g}$p 9-1 $\sigma$ $(\mathfrak{g}_{-}, \sigma)$
. , $\phi$ $(\mathfrak{g}_{-}, \sigma)$
$(\mathfrak{g}_{-}’, \sigma’)$ ( ) , $\phi$ 9- $\mathfrak{g}_{-}$’ ,
.
1) $\phi((\mathfrak{g}_{p}))\subset \mathfrak{g}_{p}’$ .
2) $\phi$([x, $y]$ ) $=$ [ $\phi(x),$ $\phi$(y)] $(x, y\in \mathfrak{g}_{-})$ .
3) $\sigma’$ ( $\phi$(u), $\phi$ ($v)$ ) $=\sigma$(u, $v$ ) $(u, v\in \mathfrak{g}_{-}1)$ .
, :
$x$ , 1 $(\mathrm{m}_{x}, \sigma_{x})$ .
( $\mathrm{m}_{x},$ $\sigma$x) ,
12
2 $(\emptyset-, \sigma)$ , $x\in M$ ,
( $\mathrm{m}_{x},$ $\sigma$x) $(\mathfrak{g}_{-}, \sigma)$ , $(M, D, \sigma)$ 1
$(\mathfrak{g}_{-}, \sigma)$ .
, $(\mathfrak{g}_{-}, \sigma)$ - -1 . $(\mathfrak{g}_{-}, \sigma)$
$G_{0}$ , $90$ .
$\mathfrak{g}=\mathfrak{g}-\oplus \mathfrak{g}_{0}$




. , ( $\backslash \backslash y$ [3]
).
$(\mathfrak{g}_{-}, \sigma)$ 9- 9-1 . ,
$\mathfrak{g}(=\mathfrak{g}_{-}\oplus\emptyset 0)$ ( ) $\tilde{\mathfrak{g}}=\oplus\tilde{\mathfrak{g}}_{p}$ , $\tilde{\mathfrak{g}}_{p}=$
$0(p>0)$ , $\mathfrak{g}$ .
$G_{0}$ , 9-1 $\mathfrak{g}$ , $G_{0}$ $\mathfrak{g}$
. , $(\mathfrak{g}, G_{0})$ ([1], Prop. 3.10.1)
, $(M, D, \sigma)$ $(P, \theta)$
. , [1], [2]
, .
, $M$ $G_{0}$ $P^{(0)}$ , . $x\in M$
$P_{x}^{(0)}$
$(\mathfrak{g}_{-}, \sigma)$ $(\mathrm{m}_{x}, \sigma_{x})$ , $P^{(0)}= \bigcup_{x\in M}P_{x}^{(0)}$ .
$M$ Go .
$P^{(0)}$ $P^{(0)}arrow P^{(1)}arrow P^{(2)}arrow\cdots$ ,
. $P^{(k)}(k\geq 0)$
. $P$ $P^{(0)}$ .
, $\mathfrak{g}$ 1 $\theta$ $\Delta$ ,
$P^{(\mu)}$ .






$\partial$ : $\mathrm{H}\mathrm{o}\mathrm{m}$ ( $\Lambda^{k}\mathfrak{g}_{-}$ , ) $arrow \mathrm{H}\mathrm{o}\mathrm{m}(\Lambda^{\mathrm{k}+1}\mathfrak{g}_{-}, \mathfrak{g})$
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